Abstract Spinal epidural lipomatosis (SEL) is a rare but well-recognized condition. In general, the onset of its symptoms is insidious and the disease progresses slowly. We report two cases of rapid progression of SEL with no history of steroid intake in non-obese individuals after epidural steroid injection. These SEL patients developed neurologic symptoms after less than 5 months; these symptoms were confirmed to be due to SEL by serial MR images. After the debulking of the epidural fat, their symptoms improved.
Introduction
Spinal epidural lipomatosis (SEL) is characterized by an excessive deposition of unencapsulated adipose tissue in the spinal canal. SEL has been implicated as a cause of back pain, radiculopathy, claudication, and paraparesis. SEL is a rare but well-recognized condition [1] . SEL is associated with exogenous steroid therapy, Cushing's syndrome, and obesity [2] [3] [4] . In general, the onset of symptoms is steady, with a slow progression of neurologic findings. We introduce the cases of rapid progression of epidural lipomatosis.
Case 1
A 67-year-old man presented with back and left leg radiating pain. The patient had hypertension that was well controlled with an antihypertensive drug. His weight was 80 kg, and his height was 177 cm (Body mass index, BMI; 25.5 kg/m 2 ). A plain X-ray showed isthmic spondylolisthesis at L5/S1. Magnetic resonance (MR) images showed an extruded disc at L3/4 and minimal epidural lipomatosis and a clear thecal sac in the lumbosacral spine (Fig. 1a, b ). An MR myelogram revealed a complete block at L3/4 (Fig. 1c) . He had undergone anterior lumbar interbody fusion (ALIF) at L5/S1 and bilateral removal of a herniated disc via laminectomy at L3/4. After surgery, his pain got disappeared. Five months after surgery, the patient complained of back pain, leg tightness in both legs and neurogenic claudication. MR images showed extensive epidural lipomatosis of the lumbosacral spine with significant constrictive compression of the thecal sac (Fig. 1d ). An MR myelogram showed a complete block below L4/5 (Fig. 1e) . After removal of lipomatosis (Fig. 1f) via laminectomy of L4/5 and L5/S1 (Fig. 1g) , his symptoms improved. Histologic analysis revealed unencapsulated adipose tissue.
He had not experienced weight gain recently. He had taken non-steroidal anti-inflammatory drugs for his leg pain for several months and had been given two epidural steroid injections (triamcinolone, 40 mg) at L4/5 before the ALIF procedure 1 month prior. However, the patient had taken only anti-hypertensive medication after ALIF. We referred the patient to another university hospital for endocrinopathy. His hormone levels, including cortisol and thyroid hormones, were normal.
Case 2
A 64-year-old man presented with back pain after falling. The patient was only taking anti-hypertensive medication. His height and weight were 157 cm and 55.4 kg, respectively (BMI 22.5 kg/m 2 ). His diagnosis was a compression fracture at T11 and L2. MR images and myelography also showed degenerative spondylolisthesis and spinal stenosis at L4-5 ( Fig. 2a, b ) and minimal lipomatosis in the lumbosacral spine (Fig. 2c) . The mean T-score for the bone mineral density was -1.8. The patient underwent percutaneous vertebroplasty (PVP) at T11 and L2. Five months later, the patient visited our institute for severe back pain and claudication. The patient had an epidural steroid injection (triamcinolone, 40 mg) at L4-5 in another pain clinic 4 months prior to this visit. His height and weight were 155 cm and 54 kg, respectively. His basal hormone levels were normal. Recently, MR images showed a compression fracture of L3 and L5. Extensive lipomatosis encasing the thecal sac was found in the lumbosacral spine (Fig. 2d) . MR myelography revealed cerebrospinal fluid (CSF) flow narrowing at L5/S1 (Fig. 2e) . We simultaneously performed bilateral removal of the ligamentum flavum and the abundant fat tissue via unilateral laminectomy and PVP at L3 and L5. After surgery, the patient's pain was greatly reduced (Fig. 2f) .
Discussion
Steroid-induced SEL was first diagnosed in a patient in 1975 by Lee et al. [5] . In SEL, overgrowth of adipose tissue in the epidural space causes compression of the spinal canal. Back pain is the most commonly reported symptom [6] . The symptoms usually depend on the level of canal compromise. SEL at the thoracic levels produces myelopathy, and SEL at the lumbar levels results in radiculopathy caused by direct mechanical compression and indirect vascular dysfunction [7] . According to the literature, SEL is associated with exogenous steroid intake, obesity, and Cushing's syndrome [1] . A number of cases of idiopathic SEL have also been reported [8, 9] . SEL is the most frequently reported in patients on long-term steroid therapy or in patients with Cushing's syndrome. Centripetal fat deposition associated with steroid use occurs in the trunk, neck, face, and midline structure. The pathogenesis of the excessive fat deposition associated with SEL still remains to be unclear. Feldman et al. [10] suggested that adipose tissue expresses glucocorticoid receptors. Thus, it is believed that steroids promote the hypertrophy of fat tissue that is normally present in the epidural space. The time interval of the progression of SEL is rarely reported. Serial MR images before and after development of SEL are not available for many SEL cases. Therefore, it is difficult to determine the time interval of progression. Clinically, in general, the onset of symptoms is gradual and the condition progresses slowly [6, 8] . For patients taking systemic steroid therapy, the time interval between the initiation of steroid use and the onset of neurologic deficit is an average of 19 months [11] . In obese individuals, the average symptom duration is about 20 months [12] . Both of the cases reported herein underwent epidural steroid injection without long-term intake of steroids. In the first case, the patient was given two epidural steroid injections before ALIF. Six months after the steroid injections, SEL progressed rapidly. In the second case, the patient was given one epidural steroid injection. Five months later, SEL progressed rapidly and was symptomatic. Roy-Camille et al [13] . reported first a SEL after lumbar epidural steroid injection. Then, four cases associated with epidural steroid injection have been reported [14] [15] [16] [17] . We summarized five reported cases in Table 1 . Kinds of steroid were triamcinolone acetonide and methylprednisolone acetate. Amounts of steroid and duration of the use varied considerably. Although MR images were not obtained before the epidural injection in all cases, the clinical and radiological data indicated that the progression of SEL was relatively rapid. Especially, two cases progressed rapidly similar to our cases. Four cases resulted in good outcome by decompressive surgery. Only one case treated conservatively. The pathogenesis of SEL associated with epidural steroid injection is unknown. Epidural steroid injection has potential systemic effects that suppress the hypothalamicpituitary-adrenal axis, induce hypertension, elevate glucose level, and affect bone growth [18, 19] . Injected The authors did not check radiologic image before epidural steroid injection steroids in the epidural space penetrate into the blood stream and may promote fat deposition in the epidural space.
Conclusion
These cases of the SEL caused by epidural steroid injection progressed exceptionally rapid and compromised neural structures.
